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Studies on Systematics of" Alpinia aquatica " from China[] 
Evidence from ITS Sequences of Nuclear Ribosomal DNA 


ZHAO Zhi - Li'[] ZHOU Kai - Ya'[] DONG Hui'[] XU Luo - Shan! 
O 1 China Pharmaceutical University] Nanjing 210038[] Chinal] 2 Nanjing Normal University[] Nanjing 210097[] Chinal] 


Abstract] Nuclear ribosomal DNA internal transcribed spacei] ITS[] regions of Alpinia nigral] Gaertn.[] 
Burtt and’ Alpinia aquaticd] Koen.[] Rosc.” from China were directly sequenced using an automated se- 


quencer. The result showed that both sequences were identical. The size is 178 bp in ITS 1[] 232 bp in ITS 





2 and 164 bp in 5.85 coding region[] G + C content being 56.9% . According to the morphological and DNA 
characters] it was suggested that’ Alpinia aquaticd] Koen.[] Rosc.” recorded in Flora of China should be 
Alpinia nigrd] Gaertn.[] Burtt. 
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üuggagapgggaamggaggBadg pvan agaudredear rs gru drüu 
OOUU0O0 10 DNADOUUOUDOUOUOUUUDUUUUDUUUUUDOOO Baldwin O 0 
1995M ;iuiuDBununpnupgnupggugumngsgagsgamupapauguaünmaggmiuliii 5 
OU A. aquaticd] Koen.[] Rosc.[L] 00000000 1800000 DNA ITS D] E] DI U EI 
unmugagagggggggggggggagggggDBODBpDDunp^uututlttl 
ugggBgmluiuuiD 


1 DIO 
1.4 [UD LI 
uuBiHgupuapnmuuBbmuaunubduuuuiumuuiuuiuiutttutl utt t 
üuggagagggmaceumnmminmniuul 10 
u: OOO0O00000000 
Table 1 The origin of materials in the study and vouchers 
taxon locality voucher 
0 D D Alpinia aquatica OOO000g OOO 98022 
OOOO Alpinia nigra OOOo00g0ggg una eu 





1.2 [] DNAD 

OU Doyle & Doyld] 19870 O O0 pNA Hu BDB BO OU D D D DU] DL BO DO CEU. D VU. U. D 
UOOUOUUUEUUOUUUUO bNATL [IL] DJ LI 8 mol/L Urea] 0.35 mol/L NaCI[] 0.05 
mol/L Tris - HCI[] pH 8.0[T] 0.02 mol/L EDTA[] 2% Sucrose] 5% O [] OU 0 2% sposi O OU 
eo*ct] D DU. 10 ms 000 275 Dn B HD DUO 3755 D MO DD. UO. - D U D U 24: 10 U D] 
ügagamgagmugeecnmnaunumgisagnmaummuaggggmuauggaguu-ruuuü 
O24 1UHOOOUOKUUUK0UUUUUUOU 280 DB BOO D UH bnat OOO 
HOUUOQODUUUUO 70%0 000 33-5000 UU D 80~ 160 pL ddH50 [] O DNAD 
uj 4c000i2hO0OOOO0O0OCOOOOOOUUOOUOODND -200 0 0 O00 
1.3 msnüg PerRO0O000000 

PCROUOQOUUO Pi) 5' - COTO AAc AAGO GTTO TCC[] GTAO GGT[] GAA[] C - 
3'[T] P2[] 5' - TTA[] TTG[] ATADO TGC[] TTA[] AAC[] TCA GCG[] GG-3’T D]. D] D]. 3' - 18S 
-Ims-5'-26s0 0 0 5.88 D LH DH LU. D D HU LI D] U. UU. 30 er UU U 10~ PCR buffer 3 
pM] MeCb[] 25 mmol/1[]2 pL] dNTP mit] 2 mmol/1[]2 pL] Primerf] 10 pmol/L] 1 pL] Primer 
4] 10 pmol/L] 1 pL] Taq DNA polymerasd] 5U/pL[] 0.2 ~ 0.25 pI[] Template DNA [] 70 ~ 80 
ng[] ddH,0 O O O O O GeneAmp PCR System 2400] PERKIN ELMER [] LH D] DJ D] LU D LU 
0 QD95*C[] O00 4 min] Q95*C[] []. 1 min[] © 52 - 62?C[] 0 45.0 ©72C0 D]. 2 min[] OO 
pn o-enuuuuszuunmaeundunaszcutusamsmnnaüüudunuutu 4000 

PCR [] OOOO Wizard™ PCR Preps DNA Purification Systenl] Promega] OO Ll D] O00 U 
1.4 00000 moo00000 

00000 PROQDUUUUUUOUDUUUUUUUUUU PI PIU D D U [I 
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H0O05.88so0 0 P3[] 5’ - GCTO ACG[] TTC[] TTC[] ATCO GAT - 3'0 O PA[] 5’ - CCAq] 
TCG[] AGTO CTT[] Tea acco caa -3' MO OOOUUOCOUUODODOUOUoOoOoOd 
[] D] ©9500 10s] @50CO 0 5 st] OoOCOO 4 min] OOO D - Gd d d 25D D 
üggagagagamaggmanlatttlürl ABI PRISM™ 310 Genetic Analyzer PERKIN 
EMERUHOUBBOBODBBODBBBBUBOUOUÓAUOOUOSEOSDUOSOOUSOUU 


2 00000 

ügggagagaguingüaug qmspgauuguuaeauttudatetelrtetBeutl 
uBbuguagaguaguHuuguluteulriselutLlüulutLl lil li GenBank accession numbers] 
AF254458 ~ AF254477 PO OO“ OOO” HB HH uHH HDD Hu HH LLL LE DI 
OoOms1000 18 bp rrs 2L D] 0 232 bpD] 5.8880 00000 164 bb GC D] D. D 
se9«[uumaumguamugu"ggag"gggaggamgugua"agüutdtubutl 
üugggaggagugagamagguouuü 

üggagaggamggaugagguamaugugmagguugu 20000000000 
üugggaggaggamngauaguguauuguardttedgttdr.Lürttlulü] 
ügggaggaganaggggggaggaggagagggaguguuad dtl 
OD0O00000004000000000000000000 0 O Hotti 19500 0 O 0O 
OHOOOUOU0U00U0DUUOO 

üpggggguggagggau*-ama"gunmaudgugdtbsgd tdt bul 
DLELEI EPA nN HESS HE NET EE E] 
Ee lg FEES EFT EET EIEISTEE BEI EIHET EET: 32:25. mm EL 00000000D 
ügggaggaggamngauagagagagugaguueagrdttedgrttdgrtdLttlul,] 
ügggaggamagagmugauduuartldtdlrcegldgtebgdutlueüteürsitltltlü 
üggagaggaggagngauaggagaggag*ugamg"dudgmuauudrudrttllü] 
üggnugagggagggamauaüunmül A. conchigera Griff O0 000000000 
“O00” 000000000000 sum uatutudrtueateadutedtedrl adt 
uuu 410 bp [DU 412 beri DO HO DO KD D C D D HE 465 be D D DI UO 
ügggaggagganganagagaggag*ugaug^dudgmuaguudrtudrtllag] 
üuggagauggugaagagagguagaggaeggagagagugaugagudratetdtltdüu 
üggggaggaggagngaunagagaggauggaguugddgtldgrtgdrtlgu 
üggagaggaggaugagguamamauuaregtdgttgdgtlrtedtltueütl lu 
unugugugugeuuguggagagggampnugagunudssanmaüunu 
ügggaggaggamngauagagagugaguueatdttedgrttdrLdLttlua,] 
üguugagagagggagggaagaggagaggagaggg-aganggdaguutulü 
üugggaggamg"üggudrtedcgttedr. tl 


(D The sequences determined in the paper are deposited in the GenBank database[] accession numbers AF254458 ~ AF254477[]. 
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188 ITS1 »» 
CIGOGGAAGGATCATIGTCGAGAGAGCATCGAATGATGGATGATTGCGAACGTGTCAACG 
CTGOGGAAGGATGATTGTCGAGAGAGCATCGAATGATGGATGATTGCGAACGTGTCAACG 


TGCTCCTTTCCTTGCCTCATGTTGCTGGGCAATCGATCGTAGCTUGGTGOGATOGGCACC 
TGCTCCTTTCCTTGCCTCATGTTGCTGGGCAATCGATCGT AGCTCGGTGOGATOGGCACC 


AAGGAACAATGAACTCAGAAGCAGAGGGCCCTCGGCG TGCATGGUGAGCOCAATGCATCG 
AAGGAACAATGAACTCAGAAGCAGAGGGCCCTCGGCG TGCATGGGGAGCOCAATGCATOG 


5.8S 
ANGATGCCTCAGANTOMMIGAGTCTOGOCM TGGATATCTCOGCTCTTGCATUGATGAA 


AAGATGCCTCAGAA 


ITS 2> > 
ATOGTCGCCTTTGCTCCTTGCTTTGCOGCCGG TGCTAAGCGUGGAAATTGGCCTTGTG TG 
ATCGTCGCCTTTGCTCCTTGCTTTGCCGCOGG TGCTAAGCGUGGAAATTGGCCTTGTGTU 


CCCTOGCCCGAGGGCACAGTCGGTCGAAGAGTGGG TAGTCGAT AG TCG TCGGGCGOGATG 


GGTGTTGGTCGCCTCGTGCG TGAACTAAACGTCATCCCCGTCG TGCTGAGATGAGTOCTC 
GGTGTTGGTCGCCTOGTGCG TGAACTAAACGTCATCCCCGTCG TGCTGAGATGAGTCCTC 
268 
ATGAGACCTTTTGCGATTGCGATGTCAAGCGAAAGCGATGTCGGTCGGATTBMBGGDOCA 
NTGAGACCTTTTOCGATTGCGATGTCAAGCGAAAGCGATGTCGGTCGGAT TORNIBOQUQUR 


01 00“ O00 Alpinia aquatica” OO O O O Alpinia nigra 0 SOOO 0 


O00000 188300 2sso0000000 5.8s000 


Fig.1 ITS sequences of' Alpinia aquatica” and Alpinia nigra from China. The 3' end of the 18S coding region[] 


the entire sequence of 5.8S coding region and 5’ end of the 26S coding region are bold — faced 
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puppi A. aquatica] Koen. Rose. TSHOOUOOUUUOUUUU 
UUUEUW A. nigral] Gaertn. Burtt ITS1 O O TTS2 0 O O O GenBank accession numbers] 
AF192729  AF192730]] DUH OU UOUOUUOUUOUUMSIOUOOUOUOUUOUUUUUOD 
2 00 m200000 200000000 2000000000000000000 
OOOOOOOOOOOOOOOOOODOOOOOOU0UUUUUOOOOOL 
uu 

upnngggugmsuununaugugBunpnaopnaBbngugpugg^ damn" o 
umnumumniiuBipiubudguu 
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